We present the results of GaInNAs/GaAs quantum dot structures with GaAsN barrier layers grown by solid source molecular beam epitaxy. Extension of the emission wavelength of GaInNAs quantum dots by ~170nm was observed in samples with GaAsN barriers in place of GaAs. However, optimization of the GaAsN barrier layer thickness is necessary to avoid degradation in luminescence intensity and structural property of the GaInNAs dots. Lasers with GaInNAs quantum dots as active layer were fabricated and room-temperature continuous-wave lasing was observed for the first time.
I. Introduction
GaInNAs material is promising for application in 1.3-1.55µm laser diodes on GaAs substrate, can potentially improve laser performance due to its unique state density function, which increases the optical gain and limits the thermally-induced carrier distribution. 5, 6 Furthermore, it is expected that the effect of N incorporation on bandgap reduction in GaInNAs 
II. Experimental Details
The samples were grown on GaAs (100) by laser and detected by a cooled Ge detector. These results suggest the GaAsN barrier should be kept reasonably thin to avoid degradation in optical quality.
III. Results and Discussion
To understand the effect of GaAsN barrier on PL intensity of GaInNAs QDs, several aspects should be considered. It was reported that using tensile-strained GaAsP barrier for GaInNAs quantum wells resulted in improved optical luminescence due to partial strain compensation. 13 Therefore, similar benefit may also occur for GaInNAs QDs sandwiched between tensilestrained GaAsN barriers. However, the use of GaAsN barriers could potentially introduce some problems.
Firstly, compared to GaAs, GaAsN barriers could introduce N-induced defects, such as Ga vacancies, nitrogen interstitials, and As Ga -antisites, The growth temperature used for laser structures was 480°C for the N-containing layers, 690°C for the nAlGaAs cladding layer, and 600°C for the rest layers.
Oxide-stripe edge-emitting lasers with uncoated facets were fabricated using standard processes. The device characteristics were measured under both CW and pulsed conditions. Figure 4 shows 
IV. Conclusion
In conclusion, this letter reports the growth of self-assembled GaInNAs QDs using solid source MBE, and extension of its emission wavelength using GaAsN barrier layers. Suitable thickness of GaAsN barrier layer is important to prevent degradation of structural and optical quality of the GaInNAs dots. Room temperature CW lasing at J th =2.1kA/cm 2 and λ~1.2µm has been achieved in lasers with GaInNAs QDs as active layer and GaAsN as barriers. To the best of our knowledge, this is the first observation of room temperature CW lasing in GaInNAs QD devices grown using solid source MBE.
